Conductivity data suggest that they behave as electrolytes. These monometallic precursors along with their complexes have been screened in vitro against a number of pathogenic fungi and bacteria to assess their growth inhibiting potential.
INTRODUCTION
Macrocyclic ligands and their metal complexes are attracting the attention of many scientists mainly because of their tremendous importance, their structural peculiarities and biological importance. Several polydentate macrocyclic ligands and their metal complexes have been reported -2. The use of metals as templates in such reactions has led to the synthesis of a large number of metal complexes of macrocyclic ligands and thus show a specific coordination geometry on the metallation. Macrocyclic ligands are chemically interesting as they show metal exchange (transmetallation) reactions, which are useful for the synthesis of new metal complexes. By a mismatch of requirement of the metal ion on the one hand and macrocyclic on the other, new reactions at the imino centres are obtained5'6. A current review on synthetic chlorophyll and haemoglobin reveal the importance of polyazamacrocycles as oxygen carriers. Transition metals and their complexes have great interest and form multiple complexes81. Transition metal complexes of nitrogen donor ligands have been studied in detail, on account of their stereochemistry and wide practical utility 32. A wider range of organosilicon compounds 3 are being studied due to their importance in resin and liquid polymers 4'5. Organotin and organosilicon compounds exhibit a broad spectrum of biological activity 16 17 which includes bactericidal fungicidal 8, andtumor 9 and acaricidal effects. There is growing awareness associated with electrochemical, magnetic and spectroscopic studies of multimetallic complexes 2 and their stable complexes that are of biological interest. The synthesis of bimetallic complexes is interesting because they exhibit magnetic exchange between the two metal ions or tendency to undergo multielectron redox reactions-. Related properties have been observed in natural systems (e.g. enzymes) which are known to incorporate interacting metal centres. The complexes are also expected to be useful as homogeneous catalysts in a number of reactions22. Therefore, it is desirable to study the heterobimetallic complexes of such metals and particularly of platinum as such compounds are limited. We report herein the synthesis, characterization and biological properties of some new heterobimetallic complexes of platinum and a group four or fourteen element.
MATERIALS AND METHODS
The chemicals used were of AR grades. These chemical and solvents were dried and purified by standard methods.
Preparation of [Pt(C2H8N2) These reactions were carried out at room temperature. The resulting coloured solids are insoluble in water and common organic solvents such as ethanol, methanol, chloroform and carbon tetrachloride but are soluble in DMF and DMSO without change in colour. Molecular weight determinations showed them to be monomeric. Magnetic measurements showed that they are diamagnetic. The molar conductance data for these complexes in distilled DMF (103M) are very high (215-290 ohmmol'cm2) showed that they are 1:2 electrolytes in DMF.
SPECTRAL STUDIES
R Spectra A comparative study of the IR spectra of the precursors and their complexes confirmed the formation of heterobimetallic complexes with the proposed coordination pattern. Both the precursors exhibit a broad and strong band of medium intensity in the region 3260-3120 cm that can be attributed to the )NH vibrations. The primary amine bands are observed at higher frequency than the corresponding secondary amine -3 bands of the precursor. The IR spectra of the ligands show higher frequency bands that disappear in the spectra of corresponding complexes, indicating the deprotonation of this group on complexation. This band shifted to lower frequency in the case of bimetallic chelates, confirming the formation of a group four or fourteen metal-nitrogen coordination bond24. The (N-H) in the precursor does not shift after chelation with the group four or fourteen element. Two sharp absorption bands observed at ca 1068 cm" and 1385 cm in both the precursors and their bimatallic chelates are due to (C-C) and (C-N) 25 On the bas'is of above evidences, structures (1) and (2) may be proposed for the heterobimetallic complexes.
BIOLOGICAL STUDIES
Biochemical applications have greater demand nowadays. Activities of fungi and bacteria on several compounds give more important information about complexes. So it prompted us to screen all the heterobimetallic complexes and precursors m find out which part of the molecule is actually responsible for its physiological activity. Antifungai Activity Agar medium for growing of the fungi is prepared. For this purpose glucose, starch, agar-agar and 1000ml of water were mixed at 254_2C. Compounds after being dissolved in 50, 100 and 200 ppm concentrations in methanol were mixed into the medium. The linear growth of the fungus was obtained by measuring the diameter of colony in Petri plates after four days and the percentage inhibition was calculated with the relationship (C-T) 100 C", Where, C and T are the Diameter of the fungus colony in control and test plates, respectively. Antibacterial Activity Determination of antibacterial activity was carried out by the inhibition zone technique. All the compounds were dissolved in dry methanol in 500 and 1000 ppm. Paper discs of Whatman No.1 paper with a Diameter of 5 mm were soaked in these solutions. These discs were placed on the nutrient agar medium (Peptone, Beef extract, NaCI and agar-agar) previously seeded with organisms in Pertri dishes and stored in an incubator at 30 + IC. The inhibition zone thus formed around each disc was measured (in ram) after 24 hours.
Data for fungicidal and bactericidal activities are given in Tables II and III. Vol. 
RESULTS
The results show that there is a considerable increase in the toxicity of the complexes as compared to the precursors. It was important to note that complexes show more inhibitory effects and inhibit the growth of fungi and bacteria to a greater extent than the precursors and that the activity increases at higher concentrations. This can be well ascribe to Tweedy's chelation theory28. The results reveal that the toxicity of the bulkier group complexes is greater than that of the other precursors and complexes. The pathogens secreting various enzymes which breakdown the activities appear to be especially susceptible to inactivation by the ion of the complexes. The complexes facilitate their diffusion through the lipid layer of the spore membrane to the site of action and ultimately kill them by combining with -NH group of certain cell enzymes. According to Lawrence et a129 the biocidal properties of complexes against various micro organisms depend on the impermeability of the cell. The bactericidal activity of complexes were more towards gram positive strain as compared to negative strain. Generally tin compounds are more active than silicon ones but in the case of phenylsilicon compounds silicon is more active than methylltin compounds due to the presence of bulkier groups. The precursors and their heterobimetallic complexes were tested for the in vitro growth inhibitory activity against pathogenic fungi Alternaria alternata, Fusarium oxysporum, Macrophomina phaseolina and bacteria Escherichia coli, Staphylococcus aureus and Pseudomonas cepacicola. The results recorded from the biological activity were also further compared with the standard fungicide Bavistin and conventional bactericide Streptomycin.
